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(54) GRAIN COLOR SELECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To detect two wavelengths 
by a single sensor by correspondingly joining a light 
receiving element having high sensitivity to a wavelength 
in a visible light region and a light receiving element 
having high sensitivity to a wavelength in a near infrared 
region for integrally forming and using a CCD line sensor 
for at least one of them. 

SOLUTION: A CCD line sensor 22A is used as a light 
receiving element having high sensitivity in a visible 
region and an InGaAs array sensor 23A is used as a light 
receiving element having high sensitivity in a near 
infrared region. The sensor 22A is a one-dimensional 
image sensor comprising 256 CCD elements arranged in 
a lateral line, wherein chutes 5 corresponding to 
channels are less than CCD elements with respect to 
the 256 elements of the CCD line sensor. Thus twelve 
CCD elements are made to correspond to one chute 1, 
wherein the 256 elements are divided into 21 blocks for 
determining good and discolored grains for the 
respective CCD blocks comprising twelve elements. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A grain guidance means to guide grain along predetermined grain passage, and a grain supply means to supply grain to 
this grain guidance means, A lighting means to illuminate the grain of a predetermined detection domain in case grain falls from 
grain passage, The optical detection means which consists of the background prepared in the position which countered the 
aforementioned photo sensor on both sides of the fall tracing of a light-receiving block and grain equipped with the photo sensor 
which receives the quantity of light from the illuminated aforementioned grain, The control circuit which outputs an elimination 
signal by the comparison with the output signal of this optical detection means, and arbitrary thresholds, It is the grain color 
sorting machine which comes to prepare an ejector-mechanism means by which there is the aforementioned optical detection 
means caudad and the elimination signal of the aforementioned control circuit removes poor grain or a foreign matter , the 
aforementioned lighting means The single kind or two or more sorts of light sources with which spectral energy distribution have 
a light region and a near-infrared region are used, the aforementioned light-receiving block It has the VCF, the condenser lens, 
and photo sensor which have two passbands. this photo sensor Join so that the first photo detector which has high photographic 
sensitivity on the wavelength of a light region, and the second photo detector which has high photographic sensitivity on the 
wavelength of a near-infrared region may be made to correspond arbitrarily, and it forms in one. The grain color sorting machine 
characterized by using CCD line sensor for either [ at least ] the first aforementioned photo detector or the second aforementioned 
photo detector. 

[Claim 2] The grain color sorting machine according to claim 1 which arranges in the shape of a horizontal single tier, and 
becomes so that the plurality of the element of the aforementioned CCD line sensor may be classified as 1 block and this 1 -block 
element may correspond for every aforementioned grain passage, respectively. 

[Claim 3] The first aforementioned photo detector is a grain color sorting machine according to claim 1 or 2 which comes to use 
for a light region the silicon photo diode which has high photographic sensitivity. 

[Claim 4] The second aforementioned photo detector is a grain color sorting machine according to claim 1 or 2 which comes to 
use for the wavelength of a near-infrared region InGaAs array sensor which has high photographic sensitivity. 
[Claim 5] The second aforementioned photo detector is a grain color sorting machine according to claim 1 or 2 which comes to 
use for the wavelength of a near- infrared region the germanium array sensor which has high photographic sensitivity. 
[Claim 6] The aforementioned grain guidance means is a grain color sorting machine according to claim 1, 2, 3, 4, or 5 which 
consists of two or more chutes arranged in the shape of an inclination. 

[Claim 7] The aforementioned grain guidance means is a grain color sorting machine according to claim 1, 2, 3, 4, or 5 which 
consists of a conveyance belt installed horizontally in the roller of a couple. 



[Translation done.] 



NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the grain color sorting machine from 
which inorganic 

foreign matters, such as cereals especially a stain grain mixed into the U.S. ****, or a 

piece of glass, are 

removed. 

[0002] 

[Description of the Prior Art] Conventionally, the beam of light of a light region and a 
near-infrared region is 

irradiated at the grain under flowing down, and these people have proposed by Japanese 
Patent 

Application No. 7-21161 about the grain color sorting machine from which inorganic 
foreign matters, such 

as a stain grain mixed into grain using its transparency and reflected light or a piece of 
glass, are removed. 

[0003] The optical detecting element in this grain color sorting machine equips the light 
region with the 

photo sensor which has high photographic sensitivity, and the photo sensor which has 
high photographic 

sensitivity in a near-infrared region, and has proposed the following two types about 
arrangement of these 

two kinds of photo sensors. That is, it is the die clo ****** type shown in two or more 
lenses type shown 

in drawing 10 ( drawing 7 of Japanese Patent Application No. 7-21161), and the drawing 
1 1 ( drawing 2 of 

Japanese Patent Application No. 7-21 161). 
[0004] 

[Problem(s) to be Solved by the Invention] Since the lens cylinder was prepared for every 
photo sensor in 

the two or more lenses type case of drawing 10 , the whole optical detecting element had 
to become large, 



and optical-axis adjustment of each lens cylinder (a total of four places) had to be carried 
out, and there was 

a fault that adjustment was troublesome. On the other hand, since the die clo ****** type 
of drawing 1 1 is 

equipped with the photo sensor which has photographic sensitivity high in a light region 
in one lens 

cylinder, and the photo sensor which has high photographic sensitivity in a near-infrared 
region, the whole 

optical detecting element becomes compact, and, moreover, it should just perform 
optical-axis adjustment of 

two lens cylinders order, and is simple for optical-axis adjustment compared with two or 
more lenses type of 
drawing 10 . 

[0005] However, when CCD sensor (Charge Coupled Device) of many elements was 
used for a light region 

as a photo sensor which has high photographic sensitivity and InGaAs (************- 
mosquito ** 

******-arsenic) sensor was used as a photo sensor which has high photographic 
sensitivity in a 

near-infrared region, it became clear to become difficult [ not only two or more lenses 
type of drawing 10 but 

optical-axis adjustment of the die clo ****** type of drawing 1 1 ]. This is explained with 
reference to 

drawing 12 , the drawing 13 , and the drawing 14 . 

[0006] Drawing 12 shows the ** type view which supervises the end face of two or more 
chutes (channel) 

102 which makes it flow down grain, and the grain which falls from each chute 102 by 
the CCD sensor 101. 

The CCD sensors 101 of this example are the so-called single-dimension image sensors 
which arranged 256 

elements to the horizontal single tier. And there are few chutes 102 corresponding to the 
channel to 256 

elements of this CCD sensor far compared with the element of 21 and CCD. For this 
reason, 12 elements of 

CCD are made to correspond at a time to an one (one channel) chute, 256 elements are 
classified into 21 

blocks, and distinction of an excellent article and a stain grain is carried out to each block 
[ every / by 12 

elements ] (channel). In addition, among CCD sensors arranged to the horizontal single 
tier, since it is set to 

12x21=252 in this case, although four of 256 elements become remainder, about every 
two elements of ends, 

the output of 252 elements is confirmed without dealing with the output. 
[0007] Next, optical-axis adjustment of the above-mentioned CCD sensor 101 is 
explained. The optical-axis 



adjustment mark 103 is formed in the shape of a horizontal single tier so that it may 
become parallel to the 

end face of chute 102 in drawing 12 in the grain detection position of chute 102 lower 
part. The sunspot is 

applied to this optical-axis adjustment mark 103 corresponding to the boundary of each 
chute. And it is 

good to adjust so that the focus of the CCD sensor 101 may suit the optical-axis 
adjustment mark 103 

through a condenser lens 104. A detection wave is outputted by the CCD sensor 101 
scanning the 

optical-axis adjustment mark 103 by this, and it distinguishes whether an optical axis is 
exact by this output 

wave. That is, what is made to correspond with the element from which the trough of the 
wave which 

serves as the boundary of each chute as shown in drawing 13 should serve as a boundary 
position, and 

can be distinguished has the exact optical axis, and that from which an optical axis shifts 
vertically and 

horizontally, and cannot distinguish a wave-like trough does not have an exact optical 
axis. When an 

optical axis is not exact, it is good to adjust and carry out optical-axis adjustment of the 
position of the CCD 

sensor 101 so that a wave as shown in drawing 13 may be detected. 

[0008] Although carried out comparatively simply [ optical-axis adjustment ] in the case 

of above-mentioned 

CCD sensor, since InGaAs sensor which has high photographic sensitivity in a near- 
infrared region by one 

side does not serve as CCD format, optical-axis adjustment is difficult for it. If the 
drawing 12 and the 

drawing 14 explain optical-axis adjustment of InGaAs sensor, this InGaAs sensor 105 has 
arranged 2 1 

elements to the horizontal single tier corresponding to the number of books, i.e., number 
of channels, of 

chute 102 of the aforementioned plurality. And since it differs in the CCD sensor 101 and 
the signal of two 

or more elements is not acquired simultaneously, the InGaAs sensor 105 cannot but carry 
out optical-axis 

adjustment by the single signal strength obtained from an element. That is, the detection 
wave shown in 

drawing 14 is supervising the background corresponding to the InGaAs sensor 105, 
samples, such as a 

piece of glass, are passed to actually detect signal strength and carry out optical-axis 
adjustment, and the 

uniform signal needed to be made to be acquired from all elements. 

[0009] this invention makes it a technical technical probrem to offer the grain color 

sorting machine with 



which optical-axis adjustment and output balance adjustment of an element become easy 
while it is 

equipped with the optical detecting element which detects two waves, a light region and a 
near-infrared 

region, by one sensor in view of the above-mentioned trouble. 
[0010] 

[Means for Solving the Problem] A grain guidance means to guide grain along grain 
passage predetermined 

in this invention in order to solve the above-mentioned technical probrem, A grain supply 
means to supply 

grain to this grain guidance means, and a lighting means to illuminate the grain of a 
predetermined detection 

domain in case grain falls from grain passage, The optical detection means which consists 
of the 

background prepared in the position which countered the aforementioned photo sensor on 
both sides of 

the fall tracing of a light-receiving block and grain equipped with the photo sensor which 
receives the 

quantity of light from the illuminated aforementioned grain, The control circuit which 
outputs an elimination 

signal by the comparison with the output signal of this optical detection means, and 
arbitrary thresholds, It 

is the grain color sorting machine which comes to prepare an ejector-mechanism means 
by which there is 

the aforementioned optical detection means caudad and the elimination signal of the 
aforementioned 

control circuit removes poor grain or a foreign matter, the aforementioned lighting means 
The single kind or 

two or more sorts of light sources with which spectral energy distribution have a light 
region and a 

near-infrared region are used, the aforementioned light-receiving block It has the VCF, 
the condenser lens, 

and photo sensor which have two passbands. this photo sensor Join so that the first photo 
detector which 

has high photographic sensitivity on the wavelength of a light region, and the second 
photo detector 

which has high photographic sensitivity on the wavelength of a near-infrared region may 
be made to 

correspond arbitrarily, and it forms in one. The technical means of using CCD line sensor 
for either [ at least 

] the first aforementioned photo detector or the second aforementioned photo detector 
were provided. 

[001 1] And it is good to arrange in the shape of a horizontal single tier so that the 
plurality of the element of 

the aforementioned CCD line sensor may be classified as 1 block and this 1 -block 
element may correspond 



for every aforementioned grain passage, respectively. 

[0012] Moreover, the first aforementioned photo detector can use for a light region the 
silicon photo diode 

which has high photographic sensitivity. 

[0013] Furthermore, the second aforementioned photo detector can use for the 
wavelength of a 

near-infrared region InGaAs array sensor which has high photographic sensitivity, or a 

germanium array 

sensor can also be used for it, 

[0014] 

[Function] Inorganic foreign matters, such as poor grain, such as a stain grain mixed into 
grain, or a piece of 

glass When it falls from the grain passage of a grain guidance means and the detection 
domain in the 

middle of the fall is reached, With the light source which has a light region and a near- 
infrared region Its 

reflex and transmitted light are received by the second photo detector (for example, 
InGaAs array sensor) 

which has the first photo detector (for example, CCD line sensor) which is illuminated 
and has high 

photographic sensitivity on the wavelength of a light region, and photographic sensitivity 
high on the 

wavelength of a near-infrared region. And the detecting signal of the second photo 
detector distinguishes 

by the control circuit whether they are inorganic foreign matters, such as whether it is an 
excellent article or 

it is a stain grain, whether it is an excellent article again, an excellent article, a foreign 
matter of the same 

color, or a transparent piece of glass, with the detecting signal of the first photo detector. 
And when it is a 

stain grain and an inorganic foreign matter, an elimination signal is outputted to the 
ej ector-mechani sm 

means corresponding to the grain passage, and it is removed from flowing of an excellent 
article by jet of 

air. 

[0015] Since it joins so that the first photo detector and the second photo detector may be 
made to 

correspond arbitrarily, and the aforementioned photo sensor is formed in one and CCD 
line sensor is used 

for either [ at least ] the first photo detector or the second photo detector, the optical axis 
and the optical 

axis of the second photo detector in back of the first photo detector are in agreement, and 
if optical-axis 

adjustment of one CCD line sensor is performed, the optical axis of the photo detector of 
another side will 

also follow in footsteps, and will be adjusted. 



[0016] Furthermore, the plurality of the element of the aforementioned CCD line sensor 
was classified as 1 

block, the wave of the shape of a rectangle which discriminates the boundary of grain 
passage and each 

grain passage by CCD line sensor scanning two or more grain passage since it has 
arranged in the shape of 

a horizontal single tier so that this 1 -block element may correspond for every 
aforementioned grain passage, 

respectively was detected, and it was enabled to distinguish simply whether the optical 
axis is exact from 
this detection wave. 
[0017] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. 
Drawing 1 is drawing 

of longitudinal section showing the configuration of the whole grain color sorting 
machine of this 

invention. In drawing 1 , the raw material tank 2 is formed in the 1 side upper part in a 
frame 1, and the soffit 

of the raw material tank 2 connects oscillating ****** 3, and is laid on the vibration 
generator system 4 

which consists of vibrator etc. And oscillating ******3is connected to the chute 5 of 
two or more inclined 

and formed. That is, the upper limit of chute 5 which made the cross section with the V 
character type or the 

U character type is approached and prepared in **** of oscillating ****** 3, and the 
soffit is made to face 

between the optical detection meanses 6 of a couple, forms tubed **** 7 which should 
receive further the 

grain which falls from the soffit of chute 5 underneath the chute 5, and connects a 
conveyance means 8 to 

discharge a product to the soffit of **** 7. Moreover, in order to remove inorganic 
foreign matters, such as 

a stain grain or a piece of glass, out of the grain which passes a detection domain, the 
nozzle opening of the 

ejector-mechanism bulb 9 is arranged near a detection domain while falling in **** 7 
from the soffit of chute 

5. The ejector-mechanism bulb 9 is connected to the air compressor outside drawing 
through the air spool 

10, the defective exhaust port 1 1 is formed underneath the ejector-mechanism bulb 9, and 
a conveyance 

means 12 to discharge a defective is connected to the defective exhaust port 11. And the 
control box 13 and 

the control panel 14 are formed in the upper part of a frame 1 . 

[0018] Next, one example of a lighting means and the optical detection means 6 is 

explained with reference to 



drawing 2 . The lighting means is arranged near the optical detection means 6, in order to 
irradiate light at 

the grain which falls predetermined detection domain F. Although the single kind or two 
or more sorts of 

light sources with which spectral energy distribution have a light region and a near- 
infrared region were 

used for this lighting means, by this example, two or more sets were prepared, having 
used as the couple 

the tungsten halogen lamp 16 which has the fluorescence spool 15 which has a light 
region, and a 

near-infrared region so that detection domain F might be surrounded. 

[0019] The aforementioned optical detection means 6 consists of the background 18 

prepared in the 

position which countered the aforementioned photo sensor 17 on both sides of the photo 
sensor 1 7 and 

detection domain F which receive the quantity of light from the illuminated 
aforementioned grain. In this 

example, it considered as the configuration which can form a photo sensor 17 in the light- 
receiving block 20 

which inserted the condenser lens 19, can prepare 2 sets of this light-receiving block 20, 
and can supervise 

the regions of back of grain, and the pars abdominalis simultaneously. And the 
transparent glass plate 

shown in a sign 24 may establish a cleaning means (not shown) to be for dust etc. being 
made not to enter 

into the optical detection meanses 6 and 6, and to make the depuration field reciprocate to 
these transparent 
glass plates 24 and 24. 

[0020] Between the condenser lens 19 within the aforementioned light-receiving block 
20, and the photo 

sensor 17, as shown in drawing 3 , double peak VCF 21 in which a transparency property 
is shown is 

formed in a light region and a near-infrared region. This transparency property becomes 
two peak value, i.e., 

the peak value near the wavelength of 450nm all over a light region, and the peak value 
near [ all over a 

near-infrared region ] the wavelength of 1500nm. 

[0021] Next, a photo sensor 17 is explained with reference to drawing 4 . As for a photo 
sensor 17, it is good 

to join so that the first photo detector 22 which has high photographic sensitivity in a 
light region, and the 

second photo detector 23 which has high photographic sensitivity in a near-infrared 
region may 

correspond arbitrarily, to form in one, and to use CCD line sensor of a high resolution for 
either [ at least ] 



the first aforementioned photo detector 22 or the second aforementioned photo detector 
23 especially. In 

this example, it is good to use CCD line-sensor (Charge Coupled Device) 22A for the 
first photo detector 22 

which has high photographic sensitivity in a light region, and to use InGaAs array sensor 
** 

****-mosquito ** ******-arsenic) 23 A for the second photo detector 23 which has high 
photographic 

sensitivity in a near-infrared region. 

[0022] In this example, it is the so-called single-dimension image sensors which arranged 
256 CCD elements 

to the horizontal single tier, and the aforementioned CCD line-sensor 22A has far few 
books of the 

aforementioned chute 5 corresponding to the channel to 256 elements of this CCD line 
sensor compared 

with 21 and CCD element. For this reason, 12 CCD elements are made to correspond at a 
time to an one (one 

channel) chute, 256 elements are classified into 21 blocks, and distinction of an excellent 
article and a stain 

grain is carried out to each CCD block [ every / by 12 elements ] (channel). In addition, 
among CCD 

elements arranged to the horizontal single tier, since it is set to 12x21=252 in this case, 
although four of 256 

elements become remainder, about every two elements of ends, the output of 252 

elements is confirmed 

without dealing with the output. 

[0023] Moreover, 21 elements corresponding to the number of books of the 
aforementioned chute 5 are 

arranged to a horizontal single tier, it joins behind the aforementioned CCD block, and 
InGaAs array sensor 

23 A joined so that it might correspond to the above-mentioned CCD line-sensor 22A and 
arbitration forms 

CCD line-sensor 22 A and InGaAs array sensor 23 A in one. And incidence of the 
transparency and the 

reflected light obtained from the lighting means by irradiating a detected object is carried 
out through 

double peak VCP 21, and it answers the wavelength near [ which is shown in drawing 3 
by CCD line-sensor 

22A ] 450nm. The long wave length of a near-infrared region passes CCD line-sensor 
22A, and incidence is 

done to InGaAs array sensor 23 A, and he answers the wavelength near 1500nm. As for 
aforementioned 

double peak VCF 21, considering as a narrow band filter is desirable, the red light from a 
tungsten halogen 

lamp 16 carries out incidence of it to the aforementioned CCD line-sensor 22 A, and poor 
sorting of a 



tinction grain is made not to produce it. The terminal 25 of CCD line-sensor 22A and the 
terminal 26 of 4 

InGaAs" array sensor 23 A are formed in the 1 side of the aforementioned photo sensor 17, 
and it is inputted 

into a control circuit via amplifier etc., respectively. By the way, if InGaAs array sensor 
23 A mentioned 

above can manufacture for CCD element cheaply by enhancement in technique, it is 
possible also for 

forming in CCD line sensor with the light. 

[0024] Furthermore, with reference to drawing 4 , optical-axis adjustment of the above- 
mentioned photo 

sensor 17 is explained. The optical-axis adjustment mark 27 is formed in the shape of a 
horizontal single tier 

so that it may become parallel to the end face of chute 5 in drawing 4 at detection 
position F of chute 5 

lower part. The sunspot is applied to this optical-axis adjustment mark 27 corresponding 
to boundary 5 A of 

each chute 5. And it is adjusted so that the focus of CCD line-sensor 22 A which is the 
first photo detector 

may suit the optical-axis adjustment mark 27 through a condenser lens 19. A detection 
wave is outputted by 

this by CCD line-sensor 22A scanning the optical-axis adjustment mark 27 (refer to the 
drawing 5 ), and it 

distinguishes whether an optical axis is exact by this output wave. That is, what is made 
to correspond with 

the element from which the trough of the wave which serves as the boundary of each 
chute as shown in 

drawing 5 should serve as a boundary, and can be distinguished has the exact optical axis, 
and that from 

which an optical axis shifts vertically and horizontally, and cannot distinguish a wave- 
like trough does not 

have an exact optical axis. What is necessary is just to adjust the position of a photo 
sensor 17 so that a 

wave as shown in drawing 5 may be detected when an optical axis is not exact. 
Moreover, since InGaAs 

array sensor 23 A which is the second photo detector is formed in [ as the aforementioned 
CCD line-sensor 

22A ] one, there is no need for optical-axis adjustment. 

[0025] Next, correspondence with the detecting signal of the aforementioned photo 
detectors 22 and 23 and 

the elimination signal of the ejector-mechanism bulb 9 and an operation of the ejector- 
mechanism bulb 9 are 

explained with reference to the drawing 6 and the drawing 7 . Drawing 6 is drawing 
showing an excellent 

article (white rice), the piece of glass, the piece of plastics, and the amount property of 
reflected lights of a 



white stone, and drawing 7 is a ** type view to which the detecting signal of each photo 
sensor and the 

elimination signal of an ejector-mechanism bulb were made to correspond from 

monitoring of the sorted out 

object by the light-receiving block 20. 

[0026] > 



Transfer interrupted! 



